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■ 1 

tdiBti tibial A5|5)B#l:iSVMc^;^i ^, r K i' ^ lciJs]-{j;i-5 
fii^'>/i < 1- 1 i- 5 r t ^iltSlft i-S^^I*;'' ^ y'o 

J; ^ CO 7" y -r - ?^rn ^ ^ t Sr^lt® 

& $ 2) r t t -r 5 is^is 1 •& 

*il 3 v^-m;S^cfE^(7?ilt5»i($:^ --E- y „ 
i-iE^'(Dii^':S[fli:p<^y„ 

1 75M3t*rl5^^■fnA>^cfe^»^coiii^g^$:y^-y„ 

'^'tc < 1- 1 1 ocoifitiaggJi* o;':^, y' y 5"- ^ - c^i'^ ^ t 

I 8 ] tamcoflUfEtStS-^gW CO ^ *, , '>/j; < t t 

'^Ttt < t t, 1 oc0.ti*SSI?8¥T-7' y 5'- Y - v^;iqTt34-i.3t 

i- ^ c t nygg^-jf J: 5 (- $ i-iX \,-^^Zt^mWLt-r 

yo 

I risers 9 ] ffl«!cC0fl^IiEilStE^8l 9 t ^ ^J:<th 
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t 2 o^s t'- rJ' $r(%}f L -CI- ^^^^ I ^im^^ ^b^s znh(o 
1 1 od5gji,<>i=4Jtffi»cfc 19 . < 1 1 1 -oi^f-'-^ 

$ V ^ * s -r- 5 - 1 ^ # m t -r ^ 1 75 M 
1 0 V ^-f=n*^wfs^t(^^*<*7< ^ y . 

t t,2oW±ro^^y®lfiET-^;}x-t'nS'ti:-5T Ku^lc 
rt/i^x-^, rOB#v •(t!iW!7- KlStt^ 

y. 

[is*^ 13] V- ymcomtRmzm^^'^mi:: 

^|sfiH4«flRi' '^i "9 . 2klH]<DSfIffiti'l>lSi8|c^<*i^f7-'- ^ Sr 

WJ^^ t) Hi- r t J: "9 , ft1IIEi@*sail1¥/45«}^ L T 1/ ^ S 
40 i|i)cC0i|i5g<$>--E-y„ 

50 ^ixTl^^C: t ^#iSi[ti-^s»*^S4 »:if5i|3(CO%mv 
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[0 0 0 1 ] 
[0 0 0 2] 

mn^mmm (cpu) (Dmm&&{:^:^'~evmbirM}^o:> 
[0 0 0 3] wji^(Dmmit^m'^fzmiiF''t~ lt. 

^^iRi- ^ tc ^i- 5 0#Fb1 gp^^^I ^ - >^ (iO T ^ ;^ 
[0 0 0 4] 

[0.0 0 5] wOO^gPJ^tt, ±m(0^.o^:i:.^A^&^i^^^i^ 

ttc, 'r~i^ri!^±:^i^^M.^mmx^^^mw?''=e]) 

[0 0 0 6] 

[ mm ^fiim-t 5 /c co ^-is ] ^ co^e m t-fs ^ ^ 

[0 0 0 7] 

[i^iin ±tB^^2gfli:^-Tr utcfcoTti. mmo:>'^j-y'Tu 



^m^S- 3 2 5 5 4 4 

4 

[0 0 0 8] n i^^^^>tt!j:i$nycir/Vx-<^;ii^ 

;^sti:iJ:b'<v f-^i:\^ti-]'7^^X(Dm^ {f-^r^? 

[0 0 0 9] 

% 1 cDlitSf^Jt-^l^p^DR AMco:7Pr:7'^>^^i-[E] 

[0 0 10] Ill2(c:^i-J: -ty iryv(ii) 

— (nn);6qT^!Jt*;tc:Sd®^;|x/c^--t Uir/l^Tl--^ 1 Oif-h 

n) , (21) ~ (2n) jo J:I>'(31) - (3n) \Z.^fl^i%^m\Z.'^m. 

tf ^ h,^B L, —B L„ (j:. f^— ^lJ^7:)ir/Kll)'- 
(nl), (12)~(n2):}b-J:t>'(13)~(n3)tC^n-?:h,^iltCt^ 
M^iXTV^^o K.^WL, ~WL„ tin 

1 2tc:t|^gg$n. tf^/ h.^BL,~BL„Hi:ii|»i:^g¥l 
4^C^^^^;tXTV^^o tfiHSffB? 1 4 tl . tfs/h^BL, 

- B L „ SIC, ir/l- (1 1) — (nil) !9 IX I±J L fcir/VT-*- 

6, - 1 6.;^^b^5o hi® 
B L. -B L„ ti-^ix-Fix, 6, - 1 6„ $r^r 

0;6^^^^^^4xTV^^„ UC^;:^^ 8 Otct^n i>r KU-J^^^s 
fxf^iA^n^,^ i: tic. Xtife^^ll 0 Olctg^$;tx-Ci/^ 

[0011] C(0^gPJ!lC{S^a^^»«s:^ -"t y II. F>/tMO 
(7-K«^) Sri^JR ([Sl't'-Cil. ysi^L 2i)^WR^%x 
TV^^) L. wC7:)^JR^nfco !:>|ct5)g£$;^a,TV^^iryix 

(l^H^TIl. -t?yK21). (22) . (2n)|cWcj^$ixTV^/c 
i?/Px-^^-^ix^'ix. t'gfe'^gl e,--! 6.iv>(m^ 

<S p ici^j/j; L/C o ^7 r K i- u v^;7. ^ s o icfstS^ 
4x-c4^ . rip±7^v^ 'At i)^ X- y ic S5 /c jt K-g^ i o 

oil. r iP-^7^^i^if^hX\'^y^'0^jT VV7.h. 
J7.:^8 0^CfSii$4XTV^^P l^r K^;7^i- 'drjrbil^LX. 

7i^,^c/:)P r^T K^^^^/p-ScL/iJi^-g-icitt: :y h f/cS'Sr 

hs t y hff ^/j>iii:^?^ix/c:n$(c(ip ^(rym\R^^mo^^ 
ic. tiyJ^r Y\^7Az.:^^7biiy Ms(om\Ro:>h'Xy'-^t^ 
\^f)'th. *fc. Jrb^ii^Sgi 0 o/j-b. ^:;^ffi^;^^UJ;'j$ 
^x/cn#tcii. i^v^;^^ 8 0lctElt;^ixTV>5p '>r 



(4) 

5 

[0 0 12] z.<DX.o^iW}V^1i^X'h^ii. ^-^<or 

ir ^> 5?5!< 7;»5 o T X - ^ m ^ ^ T-fOP^r^'J ( r 
^')Z7^^4J^^ t^mmx^^o JilBOJ:^lc. ii^i^-TLl. 10 

@l^5^;^x5o ^blc. V v^;^^ 8 o $rS3:fj-. ^covc;;^ 
8 0 ^ci^^R^i^TV^^^ t^con K SrtEtt ^"ti: 
T:}^< ;il'(cj:i9. tii|J5l:lt¥l 4;6^ i:' co n 'J' T K 1/ 

[0 0 13] i^, ^ J^^i^^eo/c^'&tcf^, frfcfCP^^r 

- ^--^n^'^iitl:^ 1 6 , - 1 6 „ lC'B:*^^itT. ii ^ 
r KUy!.(i^<D^^ v^;?;^^ 8 0(cIEt:tLT:jT5<o -ix 

[0 0 14] ^btC. :iO^PJ!T'J^. t::yhi-^fiW<& 
~^^^fz^\z., [H2lc^^J: 3 Tt^T* IS] l tc^ 30 

ig*!^ 1 6, A~ 1 6„ A, 16, B-- 1 6„ BtCffc^t' 
^-t?:T4e< rL';^i-^tgT'fc^c micj:t)m*^^2*l 4 
A, 1 4 B(^^n^';^T. W^^l^^r Y\^y^\z.n^.\.f:L^^ 

-t^:7'r AT't^y- KflWL. A/j^ggJRt/cfSi-fc 
^7- W^WL:- AiCt^j^$;*1,TV^^i?./UC0-T-'-:^;ii'* 

ilSiliS^^ff 1 6, A- 1 6. AtC>(?cj$^;J'L, 1h:7'ru>rBT 40 
17 - KiKlW L , B /jS3gJR:Kfffil- '9 s ^ - KnS W L , 

Blc1^ig$nTI/^^i?yV'C/:)7=-'-^/j^mi|'ffl5l?l 6, B~l 

:57 8 0a: 8 0 B5rH3:tjT*^<o ^/c. i-tr^g^t. #1^' 
yriz-f tTi-Jtte:c5gi 0 0 A. 1 0 0 B^f^tjT*3<o 50 
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[0 0 15] [a 1 irTj^-ftil^T'^ntf . ^;^<L' 

<3:';t. iS*S§|l6iB-16„BCOT'-^<*}#^^fl8lC 

[0 0 16] ^fc. ia3ic.T^i-j: eld, iaicfvS:ttbn'/c 

SOA-'SOCdrn =1 -^Ji'*! 2 A— 1 2 G t (Ofp^t^ 

h 1 0 2 A— 1 0 2 c^iS:(t. :;n<bco>r- b^Ts 

J:o-C3jy?i9i-^o w:tXibcO>:r- h 1 O 2 A- 1 0 2 
^\z^ ^'-^<Di^W^'at>^j:\^^^':7'TU^ ^^^^:bzt 

[0 0l7]j^CtC, (US— [ll5^#8B,Li:. Z.(D^m(0 

(a) ~ (h) t^^ti.'^*niii4 ^ 

V ^ 7* P 2/ i> ^ ^ fSH^ ^ V ^ :7' y ^ ^ - t^t ftg t c fo ^ 

[0 0 18] [E]4^c::^b*V^X. P#SiJ t 1 — t 4 0^P^ti, 
r Y\^:^\^^J':^^\z^t^ixx\i^^T Ki^^^A 1 (c^v^T 

«fig^^^i-5o i^r^^Tiz-Y AT'f^P#SiJ t 1 lc:io 

i^Xs T Yu:^i^i^:^-^\z^f)^i^^X\^^^T Yi^:^Ai\z 

,A) A^3i:"lb±;^)^*9 . P^^y t 2iC:|^V^T^*a^?]¥l 4 A 

/j^ffittft^n. PI? (WL.A) tcJKi-6-l?/i-<^-r-^ 
/j^-^n.-?-'ni:'S'l>^5gP 1 4 AtC<?c}^/$iXTl±l:^J^$1®^^^® J: 
^'J^^o i;-:7'TU-f BIC,1^5U^T'bP^^^:y t 3-- t 4iC^F$tb 

5 J: 9 (c:. P#^J t 1 - t 2 t mimMm-moiv. r Y 
u;7.BlcOP!? (WL, B) tcur^i-^irvutDx-^/j^^ 
1,4 Bidf^t^ $nTI±i^j?W^^;'^ffil'/ce 

C) >$r "L" u-<yut >/- h 1 0 2C ''S:-A'y ^i^X 
^<zt\zx^. mi^'B^r& 1 4 c^o-jT-'-^/crjimmi 

[0019] 1114 d^^i^T. n^^ij t 5 ~ t 7 (/:>J^]|lflfir 
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tt'5S^ac7:'ttffi^I^5 (a) \^7sk'to P#^y t 6iC*5V^T 
^fzt-t^o JtiK^l l 0 0 :i(0o KUx?.A 1 

7 tC:JoV^Tl±i;^Doiit Al^ttitl-t^ (fg] 5 (b) ) „ 
LTV^air/i-cofr-^li, iifelffSf 1 4 Af^fiijll^tcir^l^. 

[0 0 2 0] ^fciC, R#^J t 8l^*5l^-C-9-:/TU-Y BiC 
lOOBI^. :i(Oti Vu:^B 2 t 8 0 B\C 

— iicT'fcao i:b¥5§gi 0 OB(i:i(D:f— ifi:T'*^:iJ:^ 
o^:;^{t^§r§:*t-c. p v^>^i5? 8 0 Bt^:7']J^-^-i/^ 

0#^J t 10lC^oV>Tl/v?;^i?^ 8 0 B\t\^1^tc^J:rJ 
Kw;^B 2;65Sti^^n. ISti^:^^5c C^T^rplooBtSO t 
9 ^c4t5V^T^7- K^SwL, B(itz:'^T;d^5o ^ibt-y- 

«§WL. BCOA£*ibT;65t) ^Sttv P^^J t ll(C4yV^Tlt 
1 4 B;ef57'i;^^-v^^n5 (IDS (c) ) o ^ 
LT. B#^Jtl2t;l:^b^^/^T^^r Ku;=^B 2t::>E^iCL/cn 
C> (y-K^WL.B) 5riZ:-fc?±ff. B#SiJ 1 13^^:iy^.^-C 
^:i*i^B¥ l 4 B ([EI5 (d) ) o 

(D^ik. P^S'J t 14tC4b^\/^XP yU7.B2^^h'T^± 
::^W^tt^n^^^o J:hi|S:^l 0 0 B(i. CCOP^TKU- 
;?5^B 2 i: Uv?;?!.:^ s O B (c#^iA^ixxv^5 p !>r 

:^'yM.r'=i-i^*xWimco:^'^M.^miRLX. P * ^ij 1 1 5 ( c 
*5V^Tm;^JDout B2^[±S;^/i-^ (IE] 5 (e) ) o 
h(OW}i'^:^m^i'i-X\^^^m. mifn^rM 1 4. A ;6M^iVl^ t X 
^/^^i?;^^Ox-^tis i 4 B<oOlij1^tcM{^./^< 

^7 (WL^B) t::^ii-^T-'-^rJ:^n-^'i'k n^^S^H^ 1 

[0 0 2 1 1 $t>i-^ p*sy tiGd^-oi/^Tf-^^ru-r cic 

T K I- ;^ C 1 Sr^ ti^T ^ ir ;7-^*/j^5ft/c i: i-^o Jtitgi^T 
1 0 0 C , C O p T K U C 1 i: U ^ 8 0 C ic 

^^ti:%E^WihXyj^h. t h t ?^j:ofci*Sr.^b'ti:5^t 
/js^r tlcj:?), 7-=i-^'l 2Ct Uv?;^^ 8 OCt;^^: 
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m^fi^}t::|«««$ix. i/v=>^^' 8 0 C J: p i>T Kw;^;6S 
2 Ctc®i9iA^ii-5o :mi-J:«9. B#JjJtl7 

(f) ) o T Kv;^^3j<;65^^p:;^7^^x-^l- 

al^-C;^ ^i^^d-iilJRL. B#S'J t 19|:i4oV>XI±l;^Dout c 

l^\^^t}'t^ ms (g) ) o ±BS-ifficO©f1^5r*=^^/c 
P^S'J t 2 Od^oft^yj^ScottffiS-IEls (h) i::^i-o W 

10 RAMiifiiil^i-^o 

[0 0 2 2] fttc, ±B^llKi^^J'Jto^?F^M^^ov^-c^ftPJ^'t 
5o El 6 (a) - (h) H^n^'tU ±iEjlitEf^JcO^JF^ 
0iJic:||gt?53^fflcO7PT:7-y >5r, 13 4 lC7r:-r ^-f ^ > 

[0 0 2 3] ±f£|i*Sff!]-e— o(7:>^-T-i;ir/pr 1 o 

A — 1 0 C;^*-^H-^'n. '—o(Om^^t$ 1 4 A - 1 4 C 

0,A, 1 Oi A— 1 0, C, 1 O2 CX^i^^ll'. — 
OCOiiipil^^ 1 4 A— 1 4 Ci-^^l-^ff^T'fcoXtM 
20 V\ die (a) — (h) ^i^^':^^^;l:^i5V^"C^i. [215 

(a) - (h) tm~(ow:^\z.'m~<omM^^^i-\^^ 
m%mm<om^mx^^a 

[0 0 2 4] Il]7lv:^-rj; 9t;i±ii|jilgi 6, A"-. 16 
, B "t^i?>;^T:>-:7"r*fe»? . -feyv-r v-y ^yV 

JSBL.A- -, B L, B*?J:tK^i|tom-^tri^ h^SB B L 
1 A- -, B B L, Bt:: J:oT<Kii^n-C^^c"fe/VT-*-i5^ 

fe^o 1 6, A 1 6, B"-ti^iX^'n. tfi/ 

b^>E^BL, BBL(Ct|^)g^$ixyci?>^:7.lp]£S2 0, A 
2 0,B "<!:, cnbc^:)-fe>;^[H]ieS2 0, A ", 2 
0, B •••(;- i^mii, i&m^u^T^mfiiSretJ&t. :6-ozixb 
£/:'m<4$r^^c^-r5'l;{4#i#/fftJ:&©SS2 2, A---. 22 

^^WnWrl 6, A 1 6. B --^:7-!J 5^^- 

v=lill?&2 4. A-". 2 4,B---i:. Xffi/^Jc^:^!.!: 
l/^5o wCOj: 9^<Cfi^/*cOit'l'K"<ff 1 6, A ". 1 6, B- • 
'J 0 c/:;$|| ^) xm\^^WfV^- 1 4 A 4bVj: LK 1 4 B ir*mi& ^ ixX 1/ ^ 

[0 0 2 5] m.{tLm^/m^}\m%2 2, a- -. 2 2. B' 
(BLKSIiLB) , w Off -^BLKSIiLA (BLKSELB) ^'S *t Ai'l-^ ^ 
-< ^ ^^^S-iS^/Ei-'Sff-i-RBACPA (RBACPB) , J: LKl^ifS 
Srrie.A ". 1 6, B- -^7'Df--V- v^l-^m-^'rRSTA 

(RSTB) ;65^n^'n«J^^nao m-^RSTA (RST 

B) li^y f--^-';/lH]Sg2 4, A- 2 4,B"-JC'L^ 

50 [0 0 2 6] lasiciTFi-J: -pt^, -lr>'7.(!iISg2 0, A 
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NMOStfr^-T) 3 OA. 3 1 At. P^Y-t^/^SyMO 
SFET (JSXTPMOS tf*1-) 32A, 33AtiCi 
';lf?*$ix-Cl/-^5o t'i/ M«B L, Atc-ig§rtg^?cL/c 
NMOS 3 0 A£^>^'- hat> hJfBBL, AtCltglf;^ 
■n. e-^/ h^tB B L, AlC-ffi^^t^^L/cNMO S 3 1 
AC:>y- hrJltV hJ^f.B L, AtCt^J^^iXTl/^Oo 
V^B L, ACl — ^^S^^Ig^^L/cPMO S 3 2 ACO^- h 
lit^^/ hnV^ffiEB B L, ACll^^/f^^n. t^h^^BBL, 10 
Ate— S^lg^L/cPMOS 3 3 ACO^'- hC-tt'^/ h$SJ 

B L, A^c^^^^$n'rv^-5o nmos3oa. siaco 
m^mm.'^.nmw.B b s a n, a \:ims^^n. p mo s 

3 2 A. 3 3A(D^Kmm^^MmWMSAP^A{Z.i$m 
^HX\^\^a l^^hi^BL.A. BBL.AO— 

BL,A, BB L, ACO^t!li^ffiHNMOS-T?;5S;5:^'7-^^^ 
JR</- b 2 8, A, 2 8, ASrrfrLTT-'-^J'^DATA 
1 t-^^M^nTV^5o 1^^ ■fe>:^lH]ISS2 O, BCOtS/* 

ti. i?>;^iEis§2 Oi A<L'P&f^— tf¥/5feT^fo»9. >f^;S;i-5 20 
[0 0 2 7] mm^^i^/'m^iB]m2 2, AooA:tigi5f^. 

b ^ 5 i? > r > :7-g¥ §r liiiRi" 5 m -©-blksela 

3 4 At. iibm^iM&mffi 

OTgflii) rmV^mm^mm.^irfcPMO.s 3 5 a, 3 e 

A. NMOS3 7A; 3 8 A t . {f^BLKSELA SrSf^A 
^ >:^*m-^RBACPAA^W-Ji&$n^-Y >.^<- ^39 

Attc:J:t9#^f^$;Jx-rv^^o >r ^x^-^^? 3 4 Ac^m;'^*^ 30 

PMOS3 5A. r<iMOS 3 8 A(0^- h\:^Wtt^i^. 
4 >'/<-^ 3 9 ACO|±i;'3t:iPMO S 3 6A(0^- h tc^^^ 
M^nTV^5o ^fc. it-^RBACPAtiPMO S 3 7 AOO-ir 
- htCfii^S^iX^, PMOS.3 6 AirNMOS 3 7 At 
C0l15St^^,'^?;ti-Y >>'^-^4 0 A(Oti^:l3t-(>^<-:^ 4 

1 AcQA;^tcoffis^^^^,'^Jcs^^*^i^Tv^^o 

4 0 A(Dih:^jt. ^ wn*-^ 4 1 Aa:)AJdt(omjs.m 
OS4 2A0':)<^'- h{^\tv~\^y hm^TRST^^m'^•^^n. 

NMO S 4 2 AcO{«ti|Jg;m<i ((^J;im^ Jl!l) (C^JJJ^c^ AO 
4l.Tl/^5„ 4 1 A0:>tti:^3t4 >^<~li^ 4 0 A 

coA;':)t oi^5:^]g)i?t.^;?JiPMO s 4 3aco>/- 

t>V >-'<-^ 4 4 Atr-it LTPMO S 4 5 AC^^- h\Z 

tg*5tt$nTi^5o PMO s 4 3 A(/:)-«fii(j;Sim{ai-l^^^ 

^i'k "to^mmmm^^sAP, Alt^^,M^^i^Tv^^o 

PMO S 4 5 A60-«gt^|g;fl<a '(f^Jx.fil^^>l!i) i^mJt^ , 

^o{Mfi®iPii^$B s AN, A(:HSI/c;5nTi/^5o 

iM^mm 2 2, At rm-mi^x-h ^ nfrc^i-^m^-ii 
J: vm -mm^ \tm-o:>^ mM^xMm\^ b co 5r i^f-t so 
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tic J: ^mm^t^^m-r^o 

[0 0 2 8] 7*y ^-v--:/[H]Sg2 4, Att, S A 

P. A tmMinSBs AN, A t (DmKmm^i^ti^uo 

S4 6At. NMOS 4 6 AtSaS^ SAP, At coll 
Stm'Sic-^SSrtgJ^LfdiffiSrma^.^VB LtcJ^ML/c 

NMOS 4 7 At. NMO S 4 6 A t ilrlfitB S AN, 
A t cOl1iSt^Jft.'?J--^,*S ^drtl^^ L<di^^S *m?IS^^ B L ic 
SML/cNMOS 4 8 A t. tC i tf?i*$;^X-Cl^^, N 
MOS 4 6 A, 4 7 A. 4 8 A(0^f- 

^)-^ yV « #RSTA;^i^ ^iX^. I^. ^) 5* - v^lnJlfg 

2 4, B(0#?^Afi. :7''!; ^A'-v:0i?S 2 4, BtP5[s]- 

iRF^T'TSmtc B(0^^^5r^i-f-r t ic J: *:) . cofJfcP^t^^^ 
A M<o >^ c3 r :7"^ > 2r^i"[I]T'*> 

[0 0 2 9] E]9tC^i-i: If 2C0^1,-Si&-t|icP^:b5 

i^:^-o(0^^5t LT. f-:7'Ti^-r A. B6lt-y-Ki^ 
com<i^1^cifi-ai7- Ki^m^i'f^iflHisgs 0 A. sob 

2rfii;i/c'btO-C'fc^o !7 - K^Sm-fi 5 0 A. SOBf^y 

33-^*1 2 A. 1 2 BtC^g^^iX^o [lllOt^. II19(C 

[0 0 3 0] El 1 O ICTTTi" J;, 9 (c, y - MSiEtbmffiWD 
RVNOMSmfi (f3?*J;tm^ilfe) Fp'JtcifiNMO S 5 2 o . 5 
4o;dSii:?lJ(C^J^$;tXT*5'9. NMOS 5 2o tNMO 

s 5 4o b(om:s.mm.^^A^\^'p ~ vmyf^'Lot^^Wi^n 

TV^5o NMOS 5 2o O'^-'- hti-r ^-'^-^ 5 6cO|±S 

;^t>r 5 8 60A;:^tcoi=@:§:^g^^c.'^jct^^^$n. 

NMOS 5 4oOV- hti-r ^-^^-^ 5 8(0^tih^ > 

5 6 t-f >'^<-iJ=^ 5 8 t fi. SvM-A:^*H:i;^ 
ttcJ:oT^ 5/5'-|h!2S6 0 ^m0.LX\^^ 

OiC^ ly^-x-iS'^^tllci^-r^A^giSG 2;0^^5ftb:^X~Cl/^ 

®:3?i](-1^^Sc$iXfc PMO S 6 4 . 6 5. NMOS 6 6, 
NMOS 6 7. NMOS 6 8. NMOSG9T^5o P 
MO S 6 4 C0>/- h lC(^y - K^S^ ;/^m-&B\VI.TC 

PMOS 6 5cO^^- h(Cfi-7'"y 5^^--;/fg^PR 
CH/jM,^4^^ NMO S 6 6 — 6 8 htCtJ^^i-^' 
T KU';7.{f ^AdO '-Ad2 ;6^fM=&;^ix. NMOS 6 9 

I z.mm<^y^3(omMm\^\^t>^DRAM0'jy 

[0 0 3 1 ] mi I ic^i- J: 0 Ic. m 3 <O3lMi0iJlc[|g;i^ 
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hm^-hm? OA. 7 0 B im^fct<OX'h 
5o 1 4 A. 1 4 B-olC^^ LT-0£7:>-t^VT 

U^IOA. 1 0 B^i^tStt bn^^-S'&t-l^^ la 1 0 
(a) ICl^-ti^t-. me^f^Fpll-— OCOtf 
MJ¥7 0A. 7 0 Bpi^tS'ttbii^c */c. -<:><DtmM^ 
^¥14 A. 1 4 B(c>rt tnaiSctOir^vr 1 0, A. 
10: A. ^^iLKio.B. 1 02 3:^^9:^1^ hii'^^M^ 
iz.it.mio (b) tc^i-J: eiic, -lr>'WT 1 0, A . 

1 4 AI-COPpI. Mt>'tCi?yVT V-r 1 0. Ai: 10 

hSy*- hS¥7 0 A. 7 0BI1. =&t:'i/ bil^SiClM^ 
;^nrcy- h 7 2, A- 7 2„ A. 'y^-h7 2,B-7 
2.BXmfA^iV^o -y'- h 7 2. A-7 2„ AtCljlf^ 

^ h,^i:iiitJi.^s¥i 4 At>^m^6^l-^^»9^6i-a^ywt^ 

BLGA;6^mS^ns h 7 2. B~ 7 2. B(^(^l:f h 

[0 0 3 2] mi 2(C^i-J: 5►t-^ ^-hmZ OAn^ 20 

- h 7 2, A— 7 2„ A-C^^o h 7 2, AtC 
mBLXmrn-t^t, hi^>CtBL, a. BBL.A 
tc:^tL-^'n^S^*^S^;Jl/cNMOS 7 4, A. 7 42 AXm 

7 2. At^tV bfl*^^B L2 A, BBL2 A{Z^iX^*iX 
t^in^iXfcNMOS 7 4, A. 7 4 4 AX-t??;*^^. 

- h 7 2„ Al:i tf :y h;f^>t^B L„ A, BBL„A*C-^n 
-^W^/^^ix/cNMO S 7 4s A, 7 46 AXl«;S;^iX 

NMOS 7 4, A— 7 46 AOOy- htCfrl^iX^'iX 

>r- nr¥7 0 Atio&f^-i«^xfo»?. ^/J:;i-^iii^*3J: 
mt^««(-f^i^-^^#fip,f^^x7icMtc:Bor^-^$rf^-'rc 
arte J: 19. ^(Dtmn^^mir^o mati. r(o^p;^o 

ff4(O^ffiffiJ(cr?8^^^DRAM00:7pT:7'^>^7j^i-Ill 

[0 0 3 3] 12)1 3tc^i-j: 5t-v ^4 (/:»^Jfef^J|c:|?>^];l:) 

^DRAMti, KI-am{4<:!^i-^lElSg5 0 A, SOB. 

:it5 J: t>' tf 2/ h n^^- Ml¥ 7 0 A . 7 0 B ir^^^'ihm x. 
fctCO-Cfo^o Ji^^T> [U 1 3i;:7r:i-DRAM<iODR AM 'JO 

coffi()^1^(cov^-cfAPJ^i-5o 1^. 01 3tc:^-i-'^-{lco>;ln|)S 
1 4 A, 1 4.B\t±>::^r>y'o:)m^ ^ xh^co 

[0 0 3 4] Ell 3(C7Fi-DRAM-CH. JrbtKJcSff 1 0 0 

a:BJ:lki 0 OBf)^^a^:id^ix^\iy hit^. ^;^{f^- 
^nxi/^^o \^yhit^. WiS^SlOOA 
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/T^LfcDRAM(7:)J: eid. la— OSai!«^<$fflLT. t 

Vit^. ^:^m^iti!^tiirr^z.ti:>^mxh^^. m-<D 

m^^^^fibtf. ^i£.^.i-pj- "1, 0, 1, 0" (om^^ 
rkL. "0, 1, 0, 

1" (Dffi^^'gt-tJ; 5(-LT. t 2/ hfS-^^^ 7.(gf-J: 
^S^^-'<^vcoJftl^$r^lJffl t-C^^iJlffi-^o El i 4 ~[a 

1^114 -Ell st^-^ix-^'ix, P#FH'36^tcii^^LTV^5 

[0 0 3 5] El 1 4 |C^i-p#SiJ t 1 t 6 cOfflFs^li. 

®®SAn#iCUv=;^:^ 8 0 AtC*#iX^;rtT\/^^n 
!>T Kl^;^A 1 tcSV>-TC. .17- K,|S^ i/5-ff^\VLTCA 

^§:ttTP#^J t 3 ic4b*^/^Tir>;^r >:7•Sl^O®^!l,^SAPl 
A *5J:lKSANia 0®'f5:;65^;Jx^'nBrr^(omz5f.mffil-i? 

i-'^^A itc:?Gt;^:;L/c!7- Ki^WL, A;65Stt>fb^n. !7 

- KSWL, Al^iJSiLfcn !i7coiryWT-*-iJJ^;^i5ir>;?!.r> 
:7'^i 4 Alct^l^$ixTai;^f#1ttt^t ^n^o f-:7V 
i^^ Btc:i^VNTt0#^J t 1 - t 3 tWim^J^fM'f:^^. 

t 4— t 6^^T^7>it>n. l/v^;^^ 8 0 B(;i*#iA^ix 
TV^/c^ Ku;^B 1 tcS»/^T. ^ "PT KU'^^.B 1 

;^T>:7-|3$i 4 Blcl^^^$ixTl±i:>^^#iaitt^t $;^x^o 

[0 0 3 6] El 1 4 tC^i-p^^J t 7 — t 8 cO.^Pflti. X 

-^i^^l±iLc^^rpT$r7nUTt/'^5o P#^J t 7lcl^^^/^T■^^ 
:7'rw-YAt;i: :>^?^-^.r ku^^ca i , p^:>rKu;^A 

1 ^^ti^r Kl^;7.5^j}tr^5l$fci:'r^o J:bi|?5E^5 1 0 0 A 
p l>r Kl/;^A 1 ,1: U^/;?;^ 8 0 Atc®-a:iA^:^x-C 

. :^'7 J^'f^-^* 1 S AXZ-O-^tiy J^T Vy^P-^CA I 

\^^X'f-^/'Oou\. C A 1 , A 1 /j^|±l;'j$tt^o 
[0 0 3 7 ] El 1 5 t;i7r:i-ll$^J 1. 9 ~ t 1 9coj5]F^5tt, y 

- vmiy y'^-<omm^^^Lx\^^r^o n^sot qicj^v^t 

-'J-yru-r Bid, x3pT Ku.;^B 2 '^^'ts^itt'^mtct 
i-5o ^;ixtJ^;7. u/^o/cili^-Cfc':) . Z.(rjfz^. 7- 
KaS«?0P?7 i/5-/j^tT^c^^:?ix5o PI 5^ i/5-|coV^TWTI- 

SAi]i^1-5o S-f; i-t&Sili 0 0 Brj:, ccop'^r Ku;^^ 
B 2 1- Uv?;^^ 8 0 Bi;iffl:tiA^nTi^ap'>T Ku;7. 
t ^J.tei~^o Uix;^^ 8 0 Bici^n KU;7.B 1 
ft^#3A^^4xTl.^a7t^;>^-ScT'feSo ttili^SSl 0 0 B\t 
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ii-t,T;6^o/c^ftg-efl^/^J t i2tc;|yv^-r. ui>';^:^7 sob 

(CD r>r Kw;7'«B 2 5rl&i:)iA£ro cnt-J:t;. 

8 0 B icfi n T K I- ;^ B 1 CiRt? , p r K U B 

BPRCMB$riz:-^±(f 5o ^^cv^T^ wm\ t i^\^i6h^x ]) ± y 

]) - iymm:iV ± y hi- -So »Cl^>-C\ P^SO t 
16(C:}^V^Tyiri/ hff-&RSTB^it-^±tf5o ^^Cl^^X'. P# 
t. 17K:^b^^^Xft■^^VLTCB ^iLh^lff. l-i^:^^ SOB 

-^BLKSELB ^At^b-bff. ^R^^'J t 19(C:fcV^T. ^ ^ ^ > 

i>'SANiB <DmitL^*^^i^t'nm'm(DmmMm:i-^ y h^^x 

[0 0 3 8] m 1 6 \Z^irmM t 20— t 25(^^rflt^. t 

0#^J t20lC^^^Ti^-:7'Tl/^ Ate, P^'TKl-'J^^A 
2 $:^tr^*;655l5fci:i-^o ^ ^ t ofcl|;^ftiT' 

i"\ itiK^i 0 o Ati, c:(OD r^T- j.-u-;^ A 2 t U'-:/;^^ 
^8 0 Aic»-^iA^ttTl^5P Ki-;7>.i: SrJt.?i5i- 

I- v^;^^ 8 O Atct^n KW;^ A 1 ;i5#^iA^n 
X(.^^7ti6^— iicT'*>5o tbiKl^i 0 0 Afi:io^— 5fe 

-^^SftT. 8 0 At^:7*y^-\'-v''$ix5o 0* 

^ij t21tC:^b'U^T'!^-:7'T W-Y AT\ !7 - K?.5 ^ ^- ^ - 
^ti^ff •f-BPKCI-iA^^lribT;^'^ *:) , ^rtoff ■J5-BPRCI-iA;i^Vz:-^T 
;^^o/c:|^tiT'P^/^(J l22^Cj^^^T^H■5-WLTCA ^ -h tf. 
!7- K#SWL, A^3l-^Trf5c »^l/^-C\ U7-Ki^WL 
, Ar^iLhT:^"^ <>fzmmX'mm t23{:i:^\^^X . ut;^:;^^ 
8 0 A(cn T^r Ku>^ A 2 ^rflx*:* iA'L^o ^i'L-l- J: v ^ 
8 0 Adt^n Ku.:7. A 1 (cf-^^f:; , n -^r K 
l-;^'^A 2 ;)S:i;|fiAi;i't.5o i!)Cl^^T% H^/giJ t 2'1(C14^1 >-Clx 
iltofS-^BPRCMASrlt'b-btf 5o d:^^X\ !7-Kfl®WL,A 

{f-JI-WLTCA Srtz:*:)±r;\ \^i>7.^B0A \cm^hh^^'ix 
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S'JfllcOP ti-^r 
5o i?>y^r>:7'^l 4 A;6S7=-'->^tB;^5 

fj!3i1^^coj^c|3X\ ir>;^r>:7'S^ 1 4 A-^7'y ^-v-v^ 
ttfit T-Sr^^^v-^^t-^T't, ir>;^^T>r^]* 1 4 A;^^:7^y 
5-^-v^$tv5l!tll-. d^(OT^~^^\fy V'i^t.X%%:^\±x 

ton ^o:>T*~^^'^:^::^T>ym-K\^:W'Lfzt,^t L. 

[ 0 0 3 9] 121 1 7 (C.^i-P$^iJ t 27— t Z0(Omf^\^. i? 

. :7"S¥l 4 A J: t^i/ ^^g<!:;55m'^6^^c^iU^9^(l^i^T^/^a« 
20 r!icD0#^J t 27(^*51/ -^T. y i? 5/ hm-^RSTAS-l&ibitf . 
mfe^SAPlA *3J;T>'SAN1A (DmitL'i:^' ^) ^ ^ ~ i^Mm^ 
y-fes^ ht"5o iS^V^X% mS^ISSAPlA 4^J;tKSANlA 
{i;^i5:7-y - v^m^if- y -fe h $:^x/ct»cfi8T% P#^J t 

v;:^r>>^-2¥l 4Ai: t'i/ h^irSrm^e^t-tM^^-r^o 

i^i/^T% i?>'^r>:7's¥i 4 Ai: tfi/ ^^J:;i5m^fi1}^- 
^^^^^c^:^^/c4^t^iX'P$^J t 28^c4ol/^Tm-^BLKSELA Sr^il-fe 

sAPiA ^^j;i>'SANiA (om\iLif-'tn'^fmit(0'mm.mmz 

[0 0 4 0] II 1 8 iC^-rn^^J t31— t SOfDlfflPR^Ci, 

^o,n#^j 1 3Uc;loV^-r-y-yT^'-1' A-c% t7- Kif.^:7'y5- 

. m^j- (IT-^^TA) <5r3A-^Ttf. 8 0 Alcfj-^iA^ 

;tx^n^7T Vl^P^^y- K#5?(^l3t^:^3Aif iSMI^^^^^^JJii- 
'lO 5o ^ci^x\ i^ilu^m-STiBPRaMb^Jcu^tT-^A/jSAt-b 

/c^fiT-P^^J 1,32lc:4^3t^Tm-^V\LTCA Srjj:t±*t\ 17- 
• KISiWL. ASrittTtf^o ^^:v^T^ i7-rt^wi.,A 

/j^ jA-t>T;^^ o }t:|Xf®-Cn*Sy t 33^;::^v5V^T^te^t-^BPRCIlA 
-^3ltJ:ff^o ix'1udf-^BPRCIiA;^>^l£t?Ji/j:o/c 
miStX'^^'m t 33tC.ib'l/>Tyir i/ Hf-^RSTA^if:-ib±(f. 
^SzlJ^ISlSAPlA ;IoJ:0^'SANlA O'jmt^y^ ]) ^' - V^'mtlAz. 
y-t :y bi~5a ::cOJ: -3l::-!^-:7^'TU-r A0Oi?>;^r>:7- 
3]^^J^yi?^/ h;|icf]gl-?ifoTi^^P*giJ t.3G(:::Ioi^T. -y*:?^ 
Tu^Bic. :^^jur Ku;^CB 2, p'>TKb;7.B2 
50 ^;|-trr^ir>^S?*;0^?l$/cti-5o ^mtin'^'T Ku;^ 
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-^-y*rv^ BTiiT-^coi7t^!±lL$r^T^> r t ^^i^-et 
5o wCOJzeit::. i^^T i^-Y A J: B t Tii-t^i-^'ix. |W] 

^)^m^ J: ^ tS^l^co i^iiib 1 5 w /j^ 5 o 

-r^o Ell 9 15, ^ 1 £7:>a:?f$Wco«iii&6ti/jr:7PT:7^^> 
'^^i-IUT'fot^^ (a) ^ (b) (i^;^x;^'n. ^/.e^n^f 

[0041111119(a), (b) d^-r .J; 0 -^yy^ 

T P-f 1 0. A. 1 O; AX'^^$ixyci?>;^T>r7'?l¥ 
1 4pA, 1 4«,A, 1 4N3A;6^!^(tbil'Tl/>'5o > 
;7>T>>^Sf 1 4p t5i?yuT 1 0, A, 10, a-c^ 
W^ixTU^^o (a) tvi^i-J:^*-^ iryu-TL^-f 10, 

^-j?^r:/:7'a¥l 4p h l 4„Ai:C0-<r;ei5e'tt>fl::^n. 
!7- KiSWL, Api^m-r^c^ l^OT'-^tl. i?>-;^r> 
:7"ii¥i 4p t 1 4«,Ato-<rt^im$tL. I±i:?ti^#1t« 
®.i:^.£^o ^/c, (b) tCTj^-r J: 5 l-i?yvri^>r 1 0. 
AlciMLri^^^!7- W^WL. A;^55gim/cP#t:it5. ir 
:/>^r>:7"S^i 4pi: i 4„.a to-<r;^i5fSt4^l::^n. 

y- W®WL2 A;65Jgi-an r>07^->5^(i^ ir>;^T:/ 

:7-?3¥ 1 4p t 1 4„,Ai:(7:)-<rfcfm^ti. f±i;^mS« 

5o El2 0t5. ^2(7)^?f^ffiJcoMlii&iy{)^c(::7nT>^'^>^ 
(a) , (b) fi^n-^'ix. ^?te^n#^j 

[0 0 4 2] 1112 0 (a) i?>;7.r>:7* 

?1¥ 1 4 A— 1 4 EtC-^n-^'n, t7-K^WL,A, W L 
, B, WL, C, WL, D, WL, E{zMJZ^'i~^^ 

[0 0 4 3] (a ) (ZT^i-t/cf[g(;ifc6ir>:^T>>'1]¥;6i <I0 

itmmcm^i&Lx'at>nx\^^^o (b) tc^i-^jcfsr-n 

']->p.r>y^m 1 4 A^c{^tJ•^^i^TV^/cx-:5i'co-~^^(5. 

4 B. 1 4 D-Ci5^H-^';Jx. y- K^WL, B. WL, 
D{zwt'i-^a^jo:>y-*-^mi&m^n.x. iXt^oX-^i^ 
^'n. WL2B. WL3 Dtdi^/Ci-^n i?</:>x-^/jMyc 
i^f:^ivx\^^^o ^ti. ir>:7.r:/:7'II¥ 1 4 CT'ti. i\iLCD 

. <Z\:i%Z.^:b^^J<Oy'-^mm^Mz^''^X'h^^. 50 
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^fc. i?>;^T>r^l 4 mWL, Ed^t/;^ 

l^^So :*/c. i?>7.T>re|l 4 F, 14HTt5-tn'? 

y-Ki^M/L,F, WL, Ht::^^i^:>1■^t="i7^7:)T'- 
^ mmxtmh i^k^mmt^mmx-^ 60 

ElX'fe^o 

[ 0 0 4 4 ] [112 1 (Cl^-^-J: ^(C, Hj-yTl^-f AdCO-S^A 
^@ LTfAP^-r^ 1 OOO^-Tr Uil/wr l-'Y 1 0 AtCl 
/pfLT. 2ocO-l?>;='^T>:7^a¥ 1 4l A, 14KA;65t3: 
fj-bixTV^^o hIStl. ir >;^r > :7'^ 1 4 l A 
^v^j5 1 4b Acov^-fi^7:>Mc^^^^$;^^TV^^o i?>:=^r 
>:7-|1¥i4lA. 1 4 r a t^-^n-^-'ix. 
A;6^JSi-^n r:7COx-^Sr1ip:^-#i-^o HI 2 2 tl. g^4c0 

[ 0 0 4 5] [112 2 ^IC^ -^V* T \^ >i A\^(0^ 

mnx^xt^m-t^t. 2<:>(Dpt^]}^7\^ru4io 

I A, l ORAtC^LX 0(D±>y^T>y'mi 4tj,A 

^^n^'fhi'iX\^^^o ^>P^Tl^y*mi A^f,A\zmm^i% 
h^^S;^S2oO>^y i?/^Ti-^tcA^:^ci6. lo 
c0ir>^T>:7"B¥ 1 4 lrA;^!^-^./^^ l OlA, i 0 

iryVTl-^ 1 Ol AfCj^L/cy- K^WL, A t ir v'VT 
U-f 1 Or AiCj^ L/cy - KliWL. i: 2 0CDn !^?£0- 
x-^*. ir>>^r>:7-3?¥ 1 4tKA(c[f]P#lci:^^^i-^ z 

tt^X^^o (U2 3J5. »5O^^3T^i^!lC0»&fKl?i>'n3T 
^ > ^ ^ [D -C ct» 5 o 

[0 0 4 6] (112 3 lc:ir:-r J: :5 tc, i^-^^TW-T aic^d^ 

MB LXlkm^-^^ tJ 2ocO;^-T-yir/VTl--r 1 0 
lA, \0y,Af)n9C^ihiXX'J^^. i?/^rv>ri0LA 
t5ir>>^T>>'"^¥ 1 4p Ai: 1 4mAi:C0-<TlC. ir/U 

r i/-^ 1 Ok Atiir >;7.r >:7'|]¥ i 4p a^ i 4„kA^- 

yA'ttX'li. iryl'TU'^r 1 0, AtcffiL/c!?- K^SWL, 
Adrirvur l--r 1 Ok AlCiSlLThy- KipSWL^ }i0j2 
^(O^ ^jCOy-*-^ tr^ti\-^l'i. if>;^r>yfflf 1 4pA 
J: 1 4,«A L'(0^<T, 1 4, A t 1 4 „kA J: cO-<T(c[i?] 

n*(ci^.iifi-5:ii:;^ST-^ 1112 4^1. me(ommm(0. 
Mifl&ri<j ?i 7 p r :7" ^ > 5- fH x h ~6 „ 

[0 0 4 7 ] 1212 4 (C^i-J: ^» ir., -[;-:7*TU>r AidCO^y. 
*tLT, 4OC0p<--t!J-lf ^UTU-r 1 OuA, 10,.A, 

1 OmA, 1 OfCiA^j^^nhixxy^^^^o 'y- ki^wl, 

A. WL. A;^|5J0si-5ir/ur U-r 1 OuA. 1Or,A;0^ 



(10) 

17 

/cy- Ki?cO-ot. ir^wr l/'f 1 Ok,A, 10^A<D 

lo 0 4 8} 132 5ti, ®8cog:?F$f^iJ(7)mP&e^^<t:7PT 
1/ ^fc. ir > ;^ r > :7TI--^cot' - ^ i^^miJ^m^ m L T,ib^ 

1^25 (a) ~ (d) n^^X-en. W}\'^^-<%>^/ 

[0 0 4 9] pl2 5 (c^j^-f J: 3 t-^ 2o(^7<-T? yir/i-T 
1 Ol. 1 Or oooir >;^r >:7''?I¥ 1 4ik;6^ 
t^tt^ixxiz-^^o iryPTU>r i 0, t ir >;7sr >:7'S¥ 1 
4ut l^tr^/ ha¥7 0, 5r:frLTl^J3g$n. ir 
ybT W-Y 1 Or b±>^r>y'm 1 4uKl-ti t^^/ 
- MJI 7 0,&^^LT}■^^$nTV^5o E12 2 

(a ) tC^-f^^.T-fl. !7- K^WL. *C^/^r>i-5 n 
-feyWTk-r 1 0L:^>5^ttil::^n. ir>>5^r 

7 0, (^;9-;6S:t>-LTV^5o tSfeV^X\ igl 2 2 (b) Krf^ 

0#v ±>:^ri^y''mi 4tRHy- k;^wl, (cJRi-5ir 

>^l'(7:)7"*-:^^<^^U^frtTl/>5o [112 2 (c) 

±/\-Tu^ 1 Or SrStt-fbi-^o :Lcom. ±:^y^Ti^y' 
LMttxi/^^c ^\^^x\ m2 2 (d) tc^-t-jz^J-x tr 

i/ h/t^-^r*- h 7 0. ir>;?^r>>'-p 1 4u 30 

[0 0 5 0] [112 6(c^i-j: -pt-'. •M>y^T>y''mi 4 

oi? > r > :7:(cfi\^^ $ ixx i ^ /c x - - >j7 ir^ic /|o 
.'N^^ :i(Oaf,t) ^ixtcr-' - ^ t^- =i > y< 

[0 0 5 1 ] )ii.±<f:^.hb\z±m-^mmm\zxtmLfc^- 

Hiai"^ :i t J: . ^ -xvU'Ot'- - ^ T^i?;^^-Yi-§r 
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^^jii>^mix^:^j:^T Yu:^\z,)^^tir^i\:I^<Dv'- 
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(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PURPOSE: To provide a semiconductor memory capable 
of improving a hit rate and shortening data accessing 
time. 

CONSTITUTION: This memory is provided with plural 
subarrays A and B constituted of a memory area 10 and 
amplifier groups 14 connected to a bit line BL and for 
amplifying a signal flowing to this BL line. The amplifier 
groups 14 are also constituted so as to hold data 
extracted from rows WL2A and WL1 B corresponding to 
addresses different from each other for each subarray A 
and B. Thus, the data of rows corresponding to 
addresses different for subarray A and B from each 
other are held, and since plural rows are set in a holding 
state, the probability of hitting accessing demands to the 
rows in a holding state is improved. Also, since data is 
held by the amplifier groups, the data is caused to be in 
an output standby state in the amplifier groups and the 
data accessing time from the access demands to the 
output of data is shortened. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor memory characterized by taking at least the state of holding the data 
of each cell connected to the word line corresponding to the address from which memory 
storage is provided, it has two or more aforementioned memory storage, and the aforementioned 
amplifier group differs mutually simultaneously for every memory storage of such characterized 
by providing the following The memory cell array by which the memory cell has been arranged in 
the shape of a matrix Two or more word lines connected common to each memory cell of the 
same line of the aforementioned memory cell array Two or more bit lines connected common to 
each memory cell of the same train of the aforementioned memory cell array The amplifier group 
which changes by the meeting of the amplifier which amplifies the data which flow to each bit 
line which can take the state of holding the data of each cell connected to the desired word line 
[Claim 2] The aforementioned amplifier group is semiconductor memory according to claim 1 
characterized by performing maintenance of data, and precharge of data independently, 
respectively. 

[Claim 3] the claim 1 by which it is providing-further-word line potential attaching part which 
continued choosing aforementioned word line characterized, or 2 — semiconductor memory 
given in either 

[Claim 4] the claim 1 characterized by providing further the bit line gate which can separate the 
aforementioned bit line and the aforementioned amplifier group electrically to predetermined 
timing, or a claim 3 — semiconductor memory given in either 

[Claim 5] the claim 1 characterized by providing further the storage section which memorizes 
which word line of this memory storage is chosen for every aforementioned memory storage, or 
4 — semiconductor memory given in either 

[Claim 6] the claim 1 characterized by consisting of states where at least two of two or more 
aforementioned amplifier groups hold predeterrriined data, respectively so that only at least one 
amplifier group can output data, or a claim 5 — semiconductor memory given in either 
[Claim 7] the claim 1 characterized by consisting of states where at least two of two or more 
aforementioned amplifier groups hold predetermined data, respectively so that only at least one 
amplifier group can be precharged. or a claim 6 — semiconductor memory given in either 
[Claim 8] the claim 1 characterized by consisting of states where at least two of two or more 
aforementioned amplifier groups hold predetermined data, respectively so that it may be possible 
to newly hold the data of each cell connected to the word line corresponding to this address 
based on predetermined addressing after precharge is performed by at least one amplifier group, 
or a claim 7 — semiconductor memory given in either 

[Claim 9] the claim 1 characterized by consisting of states where at least one of two or more 
aforementioned amplifier groups holds predetermined data so that at least one amplifier group 
other than this amplifier group may be able to hold the data of each cell connected to the word 
line corresponding to this address based on predetermined addressing, or a claim 8 — 
semiconductor memory given in either 

[Claim 10] the claim 1 characterized by being constituted so that they may be able to be in the 
state where data are not held, and for at least two to get mixed up continuously, and to perform 



maintenance operation of the data of each cell by which these amplifier groups were connected 
to the word line corresponding to this address based on predetermined addressing among two or 
more aforementioned amplifier groups, or a claim 9 — semiconductor memory given in either 
[Claim 1 1] the claim 1 to which, as for the amplifier group which is in the state where data are 
not held while at least one of two or more aforementioned amplifier groups is in operating state, 
being in the state where at least one does not hold data and performing the aforementioned 
operation, data are characterized by being held, or a claim 10 — semiconductor memory given in 
either 

[Claim 1 2] It is the semiconductor memory according to claim 3 characterized by being able to 
latch the word line corresponding to the address which is different by at least two or more 
memory storage among two or more aforementioned memory storage, respectively, being able to 
precharge only one of these word lines latched, being able to re-latch to the word line 
corresponding to other addresses, and latching other word lines at this time. 
[Claim 13] The word line made into an active state at the time of selection of a word line is 
semiconductor memory according to claim 4 characterized by maintaining a non-active state as 
it is until it will be in a non-active state and rewrites the maintenance data of the next 
aforementioned amplifier group, after sending the data of each cell connected to the sense 
amplifier group at the word line to the aforementioned amplifier group and making them hold. 
[Claim'14] In the state where at least one amplifier group holds data among two or more 
aforementioned amplifier groups By being able to perform operation which the data 
corresponding to a new low choose by making word line potential into predetermined potential, 
and separating the aforementioned bit line and an amplifier group electrically by the 
aforementioned bit line gate at this time Both the data which the aforementioned amplifier group 
holds, and the data corresponding to a new low are semiconductor memory according to claim 4 
characterized by performing the above-mentioned operation without destroying. 
[Claim 15] When rewriting to the data corresponding to a new low from the state where at least 
one amplifier group holds data among two or more aforementioned amplifier groups The 
aforementioned bit line and an amplifier group are electrically separated by the aforementioned 
bit line gate. The data corresponding to a new low are chosen by making word line potential into 
predetermined potential, the aforementioned amplifier group — precharging — the 
aforementioned aforementioned bit line gate — the aforementioned bit line and an amplifier 
group — electric — connecting — the above — the semiconductor memory according to claim 
4 characterized by being constituted so that the data corresponding to a new low may be made 
to hold in the aforementioned amplifier group 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the semiconductor memory which has 

improved the working speed with respect to semiconductor memory. 

[0002] 

[Description of the Prior Art] In the world of a computer, improvement in the working speed of 
memory cannot be caught up with the working speed of arithmetic and program control (CPU), 
but the difference of both working speed is in the inclination opened every year. Then, quick 
memory of data access time is desired. 

[0003] There is the mode called page mode as a mode of operation which aimed at improvement 
in the speed of operation. A page mode is the nriethod of specifying the column address, seting 
one row address constant Since one low is changed into the selection state for it to be this 
method, data can be read only by specifying the column address, the time taken to choose a low 
is saved, and the access time of data can be made quick. However, the low chosen is only one 
and a data-access demand does not always come to the low by the page mode. For this reason, 
time is taken to output the selection to data from memory, whenever a different low is chosen. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, the probability (HITTORE-TO) 
that a data-access demand will come to the low in a selection state by the page mode (this is 
called a "hit" below) is bad. For this reason, the average with the case where it hits with the 
case (this is called "a mistake" below) where a data-access demand does not come to the low 
in a selection state, i.e., the average of the whole data access time, becomes bad, and the fault 
of not going up so much has the effect of shortening of the access time of data as a result. 
[0005] In view of the above points, it succeeded in this invention, and the purpose is to offer the 
semiconductor memory which can shorten data access time while being able to improve 
HnTORE-TO. 
[0006] 

[Means for Solving the Problem] It connects with a bit line with memory storage, and the 
semiconductor memory concerning this invention has two or more sub arrays constituted by the 
amplifier which amplifies the signal which flows to this bit line. And amplifier is characterized by 
being constituted so that the cell data extracted from the low corresponding to the mutually 
different address can be held for every sub array. 
[0007] 

[Function] If it is in the above-mentioned semiconductor memory, since the data extracted from 
the low corresponding to the address from which amplifier differs mutually can be held for two or 
more sub arrays of every, it can improve in the probability, i.e., HITTGRE-TO, that a data-access 
demand will come to the low in a selection state. Therefore, the average of the whole data 
access time including both hit and mistake can be made small. 

[0008] Furthermore, the data with which the cell data extracted from the low should be held and 
read to amplifier are in the state where it stood by with amplifier. For this reason, after there is 
an access demand, compared with the method which reads and outputs data from memory, time 



(data access time) until it outputs data can be shortened sharply, 
[0009] 

[Example] Hereafter, with reference to a drawing, an example explains this invention. In this 
explanation, overlapping explanation is given by giving the same reference mark to the same 
portion over a complete diagram to avoid. Drawing 1 - drawing 2 are drawings showing the floor 
plan of DRAM in connection with the 1st example of this invention, respectively. 
[0010] first, the memory cell array 10 by which memory cell (1 1) - (nn) has been arranged in the 
shape of a matrix as shown in drawing 2 — it is — word line WL1 -WLn It connects with the cell 
(11) of the same line - (1n) (21) - (2n) and (31) - (3n) in common, respectively, and is bit line 
BL1 -BLn. It connects with the cell (1 1) of the same train - (n1) (12) - (n2) and (13) - (n3) in 
common, respectively. Word line WL1 -WLn It connects with the low decoder 12 and is bit line 
BL1 -BLn. It connects with the amplifier group 14. the amplifier group 14 — bit line BL1 -BLn 
every — 161-16n of amplifier which amplifies the cell data taken out from cell (11) - (nn) from - 
- it changes Bit line BL1 -BLn It is 161-16n of amplifier, respectively. It minds and connects 
with the column decoder 18. The register 80 which can memorize a predetermined row address 
is connected to the low decoder 12. While a row address is incorporated by the register 80, it 
connects with the comparator 1 00. 

[0011] The semiconductor memory concerning this invention is a cell (all over drawing, a cell 
(21), (22), and the cell data currently held at (2n) are made to hold to 161-16n of amplifier, 
respectively, and the amplifier group 14 is made into an output standby state.) which chooses a 
desired low (word line) (WL2 is chosen all over drawing), and is connected to this selected low. 
When the row address corresponding to the low chosen is memorized by the register 80, an 
access demand comes to memory and a mutual row address is [ a comparator 100 compares the 
row address which the access demand contains with the row address memorized by the register 
80 and ] in agreement, the hit signal which tells the hit purport is outputted, and in being 
inharmonious, it outputs the mistake signal which tells the purport in which the mistake was 
made. From a comparator 100, when a hit signal is outputted, data are outputted only by 
selection of the column by the column address, without performing low selection. Moreover, from 
a comparator 100, when a mistake signal is outputted, the row address memorized by the 
register 80 is rewritten to the row address which an access demand contains, low selection by 
this rewritten row address and selection of the column by the column address are performed, 
and data are outputted. 

[0012] Compared with a method which chooses a low, chooses a column further and outputs 
data after there is an access demand of data that it is such a method of operation, time required 
to choose a low can be saved and time (access time) after there is an access demand until it 
outputs data can be shortened, as mentioned above, an access demand not necessarily comes 
to the low of a selection state (hit) — it is not necessarily — although — by memory, even if 
the probability that an access demand will come succeeding one low is very high and it takes 
into consideration what (mistake) the access demand came to the low in the state where it does 
not choose, the average of the access time of the whole memory including both of a hit mistake 
is shortened Furthermore, by forming a register 80 and making the low row address chosen as 
this register 80 memorize, the amplifier group 14 can know of which row address data are held in 
an instant, and can realize improvement in the speed of the further access time. 
[0013] In addition, it is 161-16n of amplifier, respectively about the cell data of each cell 
connected to the rechosen low in consideration of the next access demand although a low will 
newly be. rechosen when it is that a mistake is made. It is made to hold and amplifier 14 is made 
into the output standby state. Moreover, the new row address is memorized to the register 80 as 
it is. Thereby, a next access demand can raise the probability used as a hit. 

[0014] Furthermore, in this invention, in order to raise the probability to hit, two or more memory 
sections as shown in drawing 2 were prepared in one chip, as shown in drawing 1 , and the 
concept of a sub array is taken in. It is possible to make the low cell data corresponding to the 
different address hold to amplifier 161 A-16n A and 161 B-16n B. respectively at the sub array 
A and the sub array B. Thereby, as for the amplifier groups 14A and 14B, the low cell data 
corresponding to the different address changes into an output standby state, respectively, it is 



shown all over drawing — as — the sub array A — a word line WL2 — A is in a selection state, 
the data of a cell connected to word line WL2 A are held at amplifier 161 A-16n A, by the sub 
array B, word line WL1 B is in a selection state, and the data of a cell connected to word line 
WL1 B are held at amplifier 161 B-16n B Thus, while preparing two or more lows of a selection 
state, the probability which an access demand hits can be raised to the low of a selection state 
by making into a selection state the low corresponding to the address from which these differ 
mutually simultaneously. In addition, the register which memorizes the low row address of a 
selection state also forms Registers 80A and SOB for every sub array. Moreover, the comparator 
also forms Comparators 100A and 100B for every sub array. 

[0015] Furthermore, when it was the composition shown in drawing 1 and is that a mistake, is 
made, it is possible to rechoose only the low which was that a mistake is made in. According to 
this, it is necessary to carry out the reselection of no lows to the degree of a mistake and, 
various variations can be given to the data-hold state of amplifier 161 B-16n B rather than it 
rechooses all lows, and the probability which an access demand hits can be raised. 
[0016] Moreover, as shown in drawing 3 , in the prepared sub array, the sub array C which does 
not hold a low cell data may be formed. At this time, Gates 102A-102C are formed between 
Registers 80A-80C and the low decoders 12A-12C, and these gates are controlled by the 
register - decoder connection enabling signal. Permission A - Permission C. The sub array which 
does not hold data can be prepared into a sub array group by using these gates 102A-102C, 
connecting electrically or cutting a register and a decoder. 

[0017] Next, with reference to drawing 3 - drawing 5 , operation of DRAM concerning the 
example of this invention is explained. Drawing 4 is the timing wave form chart showing operation 
of the memory shown in drawing 3 , and drawing 5 (a) - (h) is drawing having shown typically the 
state of the equipment for every timing shown in drawing 4 , respectively. Drawing 5 shall show 
that non-activity or a precharge state has the block with which, as for the block with which it 
was underlined with the slash, it is not underlined with the activated state and the slash. 
Moreover, only the thing in a selection state will be illustrated about a word line. 
[0018] In drawing 4 , the period of time t1-t4 shows the period of initial-setting operation. 
Namely, based on the address A1 currently written to the power up by the address register, 
choose a desired low, the data from the cell belonging to this low are made to hold in an amplifier 
group, and an initial state is set up for every sub array, respectively. First, in the sub array A, in 
time t1, based on the address A1 currently written to the address register, the low (word line 
WL1 A) corresponding to the address A1 starts, amplifier group 14A is activated in time t2, and 
the data of the cell belonging to a low CWLI A) are held at amplifier group 14A, respectively, and 
will be in an output standby state. As is shown at time t3-t4, the same operation as time t1^2 is 
performed, the data of the cell belonging to the low (WL1 B) of the address B1 are held at 
amplifier group 14B, respectively, and the sub array B will be in an output standby state. In 
addition, in amplifier group 14C of the sub array C, although it is, maintenance of the data to 
amplifier group 14C is made not to be performed by making into "L" level the signal (permission 
C) with which the address CI is written in the address register and with which the electrical 
installation between a register - a decoder is permitted, and making gate 102C turn off. 
[0019] In drawing 4 , the period of time t5-t7 shows the period of read-out operation of data. 
The state of the equipment in time t5 is shown in drawing 5 (a). Suppose that the access 
demand which contains a row address A1 in the sub array A in time t6 came. Comparator 100A 
compares this row address A1 with the row address currently written in register 80A, and after it 
recognizes that it is in agreement, it outputs the signal which tells the purport used as the hit In 
response to this hit signal, an output Dout A1 is outputted in time t7 only in operation which 
chooses a desired column by the column decoder based on Calah Moody-TA which an access 
demand contains ( drawing 5 (b)). When these operation is performed, the data of the cell which 
amplifier group 14B holds are held regardless of operation of amplifier group 14A. 
[0020] Furthermore, suppose that the access demand which contains address B-2 in the sub 
array B in time t8 came. Comparator 100B compares this row address B-2 with the row address 
currently written in register 80B. Since the row address B1 is written in register 80B, it is an 
inequality. Comparator 100B recognizes this inharmonious thing, and outputs the signal which 



tells the purport which was that a mistake is made in. In response to this mistake signal, register 
SOB is precharged, and in time tlO, new row address B^2 is written in and it is memorized by 
register 808. Word line WL1 B falls in the time t9 in the meantime. Furthermore falling of word 
line WL1 B is received, and amplifier group 14B is precharged in time t1 1 ( drawing 5 (c)). And in 
time t12, the low (word line WL2 B) corresponding to row address B-2 is started, and amplifier 
group 14B is again activated in time t13 ( drawing 5 (d)). Then, the access demand which 
contains row address B-2 in time t14 comes again. Comparator 100B compares this row address 
B-2 with the row address currently written in register SOB, and after it recognizes that it is in 
agreement, it outputs the signal which tells the purport used as the hit. In response to this hit 
signal, based on Calah Moody-TA which an access demand contains, a desired column is chosen 
and output Dout B-2 is outputted in time t15 by the column decoder ( drawing 5 (e)). When 
these operation is performed, the data of the cell which amplifier group 14A holds are held 
regardless of operation of amplifier group 14B. Moreover, the data belonging to the newly started 
low (WL2 B) are held at amplifier group 14B, respectively, and are made into a standby state in 
preparation for a next access demand. 

[0021] Furthermore, suppose that the access demand which includes the address CI in the sub 
array C in time t16 came. Comparator 100C compares this row address CI with the row address , 
currently written in register SOC, and after it recognizes that it is in agreement, it outputs the 
signal which tells the purport used as the hit. Furthermore, when the signal (permission C) with 
which the electric connection between register SOC and decoder 12C is permitted starts, 
decoder 12C and register SOC are connected electrically, and a row address is incorporated by 
decoder 12C from register SOC. Thereby, in time t17, the low corresponding to the address C1 
starts, and amplifier group 14C is activated in time t1S ( drawing 5 (f)). Then, a column is chosen 
based on Calah Moody-TA which an address demand contains, and an output Dout C1 is 
outputted in time t19 ( drawing 5 (g)). The state of the equipment in the time t20 which finished 
a series of above-mentioned operation is shown in drawing 5 (h). DRAM concerning the example 
of this invention operates to the above timing. 

[0022] Next, the modification of the above-mentioned example is explained. Drawing 6 (a) - (h) is 
drawing showing the floor plan of the equipment in connection with the modification of the 
above-mentioned example in drawing 4 shown for every timing, respectively. 
[0023] You may be the form where one memory cell arrays 1 0A-IOC share one amplifier groups 
14A-14C between two memory cell arrays 101 A, 102A-101C and 102 C for this, respectively 
although it connects with one amplifier groups 14A-14C, respectively, in the above-mentioned 
example. Drawing 6 (a) - (h) In each, the explanation is omitted by ****** which gives the same 
reference mark to the same portion as drawing 5 (a) - (h). The block diagram in which drawing 7 
shows one concrete composition of the amplifier group 14, and drawing S are circuit diagrams of 
an amplifier group shown in drawing 7 . 

[0024] As shown in drawing 7 , amplifier 161 A — and 161 B — are sense amplifiers, and are bit 
line BL1 A — and a thing which carries out the differential amplifier of BL1 B and reversal 
signaling-bit line BBL1 A — , and the cell data transmitted by BBL1 B, and chooses and outputs 
the column of a request of this data by which the differential amplifier was carried out by the 
column decoder from a cell array. Amplifier 161 A — , sense circuit 201 A — by which 161 B — 
was connected to the bit line pairs BL and BBL, respectively, and 201 B — , These sense circuit 
201 A — , the potential maintenance / supply-circuit 221 A — which supplies the power supply of 
high potential and low voltage to 201 B — , and holds such potentials, and 221 B — . high potential 
and the potential of low voltage are equalized, and it comes out with amplifier 161 A — , 
precharge circuit 241 A — which precharges 161 B — , and 241 B — , and is constituted Amplifier 
161 A, — , 161B of such composition — The amplifier groups 14A and 14B consist of meetings. 
[0025] Signal RBACPA (RBACPB) and amplifier 161 A— which determine the timing which 
accepts potential supply / holding circuit 221 A — . the signal BLKSELA (BLKSELB) that chooses 
as 221 B — the amplifier group which makes it activated, and this signal BLKSELA (BLKSELB), 
and the signal RSTA (RSTB) which precharges 161 B — are supplied, respectively. Moreover, 
Signal RSTA (RSTB) is supplied also to precharge circuit 241 A — and 241 B — , respectively. 
[0026] As shown in drawing S . sense circuit 201 A is constituted by N channel type MOSFETs 



(Following NMOS is called) 30A and 31 A connected in series between bit line BL1 A and reversal 
signaling-bit BBL1 A, and P channel type MOSFETs (Following PMOS is called) 32A and 33A. 
The gate of NM0S31 A which the gate of NMOS30A which connected the end to bit line BL1 A 
was connected to bit line BBL1 A, and connected the end to bit line BBL1 A is connected to bit 
line BL1 A. The gate of PMOS33A which the gate of PMOS32A which connected the end to bit 
line BL1 A was connected to bit line nothing BBL1 A, and connected the end to bit line BBL1 A 
is connected, to bit line BL1 A. The interchange point of NMOSes 30A and 31 A is connected to 
power supply line BSAN1 A, and the interchange point of PMOSes 32A and 33A is connected to 
power supply line SAP1 A. The end of bit line BL1 A and BBL1 A is connected to the memory 
cell array which is not illustrated. The other end of bit line BL1 A and BBL1 A is connected to 
data-line DATA1 through column selector^gate 281 A and 282 A which change by NMOS. In 
addition, the composition of sense circuit 201 B is sense circuit 201 A and abbreviation same 
composition, and the explanation is omitted to a corresponding element and a corresponding 
signal line by giving the sign of B to the tail by the same reference mark, respectively. 
[0027] The input section of potential maintenance / supply-circuit 221 A is the signal BLKSELA 
which chooses the sense amplifier group which makes it activated. Inverter 34A supplied, 
PMOSes 35A and 36A and NMOS37A which were connected in series between high potential - 
low voltage (for example, grounding), and 38A. and signal BLKSELA It is constituted by inverter 
39A to which timing signal RBACPA to accept is supplied. The output of inverter 34A is 
connected to the gate of PMOS35A and NMOS38A, and the output of inverter 39A is connected 
to the gate of PMOS36A. Moreover, Signal RBACPA is supplied to the gate of PMOS37A. The 
interchange point of PMOS36A and NMOS37A is connected to the interchange point of the 
output of inverter 40A, and the input of inverter 41 A. The end of NMOS42A is connected to the 
interchange point of the output of inverter 40A. and the input of inverter 41 A. Reset-signal 
RSTA is supplied to the gate of NMOS42A, and the other end of NMOS42A is connected to low 
voltage (for example, grounding). The interchange point of the output of inverter 41 A and the 
input of inverter 40A is connected to the gate of PMOS45A through the gate of PMOS43A, and 
inverter 44A. The end of PMOS43A is connected to high potential, and the other end is 
connected to power supply line SAP1 A. The end of PMOS45A is connected to low voltage (for 
example, grounding), and the other end is connected to power supply line BSAN1 A. In addition, 
the composition of potential maintenance / supply-circuit 221 B is potential maintenance / 
supply-circuit 221 A, and abbreviation same composition, and the explanation is omitted by 
giving the sign of B to a tail by the same reference mark to a corresponding element and a 
corresponding signal line. 

[0028] NMOS46A to which precharge circuit 241 A was connected between power supply line 
SAP1 A and power supply line BSAN1 A, An end is connected to the interchange point of 
NMOS47A which connected the end to the interchange point of NMOS46A and power supply line 
SAP1 A, and connected the other end to the power supply line VBL, and NMOS46A and power 
supply line BSAN1 A, the other end is looked like [ NMOS48A linked to the power supply line 
VBL ]. and it is constituted more. Reset-signal RSTA is supplied to the gate of NMOSes 46A, 
47A, and 48A, respectively. In addition, the composition of precharge circuit 241 B is precharge 
circuit 241 B and abbreviation same composition, and the explanation is omitted by giving the 
sign of B to a tail by the same, reference mark to a corresponding element and a corresponding 
signal line. Drawing 9 is drawing showing the floor plan of DRAM in connection with the 2nd 
example of this invention. 

[0029] As shown in drawing 9 , DRAM in connection with the 2nd example equips every sub 
arrays A and B with the word line potential holding circuits 50A and SOB holding the potential of 
a word line as one means to make the state where the desired low is chosen continue. The word 
line potentials 50A and 50B are connected to the end of a word line, and the other end of this 
word line is connected to the low decoders 12A and 12B. Drawing 10 is a circuit diagram of a 
word line potential holding circuit shown in drawing 9 . 

[0030] As shown in drawing 10 . between the word line drive potential WDRVNO - low voltage 
(for example, grounding), it is NMOS520 and 540. It connects in series and is NMOS520. 
NMOS540 In an interchange point, it is a word line WLO. It connects. NMOS520 It connects with 



the interchange point of the output of an inverter 56, and the input of an inverter 58, and the 
gate is NMOS540. The gate is connected to the interchange point of the output of an inverter 
58, and the input of an inverter 56. The inverter 56 and the inverter 58 constitute the latch 
circuit 60 by connecting an input to an output mutually. The potential of a word line is 
determined according to the data-hold state of this latch circuit 60. In a word line potential 
holding circuit, it is address signal AdO -Ad2. And the input section 62 which transmits 
RATCHIDE-TA to a latch circuit 60 based on the word line latch signals WLTC and BWLTC 
(reversal signal of WLTC) is formed. The input section 62 changes by PMOSes 64 and 65 
connected in series between high potential - low voltage (for example, grounding), and NMOS66, 
NMOS67, NMOS68 and NMOS69. In the gate of PMOS64, it is the word line latch signal BWLTC. 
It is supplied, the precharge signal PRCH is supplied to the gate of PMOS65, and it is address 
signal AdO -Ad2 in the gate of NMOSes 66-68, respectively. It is supplied and the word line latch 
signal WLTC is supplied to the gate of NMOS69, Drawing 1 1 is drawing showing the floor plan of 
DRAM in connection with the 3rd example of this invention. 

[0031] As shown in drawing 1 1 , DRAM in connection with the 3rd example is equipped with the 
bit line gate groups 70A and 708 between a bit line and amplifier so that it may not be 
concerned with potential etc. but operation of amplifier can be performed independently to a bit 
line. When even the amplifier groups 14A and 14B receive arid one cell arrays 10A and 10B are 
formed, as shown in drawing 10 (a), one bit line gate groups 70A and 708 are formed among 
these. Moreover, when two or more cell arrays 101 A, 102A, and 1018 and 102 8 are prepared to 
one amplifier groups 14A and 148, as shown in drawing 10 (b), more than one are prepared 
between cell array 101 A and amplifier group 14A and like between cell array 102 A and amplifier 
group 14A. The bit line gate groups 70A and 708 consist of gate 721 A connected for every bit 
line - 72n A, and gate 721 8-72n 8. The control signal 8LGA which separates a bit line and 
amplifier group 14A electrically is supplied to gate 721 A-72n A, and the control signal BLG8 
which separates a bit line and amplifier group 148 electrically is supplied to gate 721 8-72n 8. 
Drawing 12 is the circuit diagram of the bit line gate shown in drawing 1 1 . 

[0032] As shown in drawing 12 . gate group 70A changes by gate 721 A-72n A. When it explains 
especially paying attention to gate 721 A, it consists of bit line pair 8L1 A, NMOS741 A 
connected to 88L1 A, respectively, and 742 A. The other gates are also the same composition, 
gate 722 A consists of bit line pair 8L2 A, NMOS743 A connected to 88L2 A; respectively, and 
744 A, and gate 72n A consists of NMOS745 A and 746 A which were connected to the bit line 
pairs 8Ln A and 88Ln A, respectively. In common, the control signal BLGA which separates a bit 
line and an amplifier group electrically is supplied to the gate of NMOSes 741A-746A, 
respectively. In addition, the composition of gate group 708 is gate group 70A and abbreviation 
same composition, and the explanation is omitted by giving the sign of 8 to a tail by the same 
reference mark to a corresponding element and a corresponding signal line. Drawing 13 is 
drawing showing the floor plan of DRAM in connection with the 4th example of this invention. 
[0033] As shown in drawing 13 , DRAM in connection with the 4th example is equipped with the 
word line potential holding circuits 50A and 508 and the bit line gate groups 70A and 708, 
respectively. Hereafter, operation of DRAM of DRAM shown in drawing 13 is explained. In 
addition, since the amplifier groups 14A and 148 of the equipment shown in drawing 13 are the 
meetings of a sense amplifier, it will replace with a name called an amplifier group in explanation 
of operation, and a sense amplifier group will be called. 

[0034] It consists of DRAMs shown in drawing 13 so that the hit signal outputted from 
Comparators 100A and 1008 and a mistake signal may be outputted through different wiring, 
respectively. The same wiring is used like [ it is possible and ] DRAM shown in drawing 1 , and a 
hit signal and a mistake signal can also output [ using wiring which is different from comparator 
100A, separating a hit signal and a mistake signal, respectively and also being outputted, or ] a 
hit signal and a mistake signal. In outputting a hit signal and a mistake signal using the same 
wiring Two or more wiring layers, for example, wiring of four, are used, if it is a hit signal, the 
signal of "1, 0, 1, 0" will be passed in order to each wiring, and if it is a mistake signal, as the 
signal of "0, 1,0, 1" is passed in order to each wiring, a hit signal and a mistake signal will be 
judged using the difference in signal level. Drawing 14 - drawing 18 are the timing wave form 



charts showing operation, respectively. Drawing 14 - drawing 18 shall continue in time, 
respectively. 

[0035] The period of the time t1— 16 shown in drawing 14 shows the period of initial-setting 
operation. First, in time t1. it is based on the row address A1 currently written in the power up at 
register 80A, and is the word line latch signal WLTCA. It starts and word line WL1 A starts in 
response to this standup. Signal BLKSELA which furthermore chooses a sense amplifier group in 
time t2 It starts, it sets at time t3 in response to this standup, and is power supply line SAP1 A 
of a sense amplifier group. And SAN1A Potential is set to predetermined power supply potential, 
respectively. Thus, in the sub array A, word line WL1 A corresponding to the row address A1 is 
activated, and the low cell data belonging to word line WL1 A is held at sense amplifier group 
14A, and is made into an output standby state. Also in the sub array B, the same operation as 
time t1^3 is performed at time t4-t6, and word line WL1 B corresponding to the row address B1 
is activated based on the row address B1 currently written in register BOB. Thereby, the low cell 
data belonging to word line WL1 B is held at sense amplifier group 14B, and is made into an 
output standby state. 

[0036] The period of the time t7-t8 shown in drawing 14 shows the period of data read-out 
Suppose that the address demand which contains a column address CA 1 and a row address A1 
in the sub array A in time t7 came. Comparator 100A compares a row address A1 with the row 
address currently written in register 80A. and after it recognizes that it is in agreement, it 
outputs a hit signal. In response to this hit signal, the column corresponding to this column 
address CA 1 is chosen by column decoder 18A based on the column address CA 1 which an 
access demand contains. Thereby in time t8, data Dout CA1 and A1 are outputted. 
[0037] The period of the time t9^19 shown in drawing 15 shows the period of a word line re- 
latch. Suppose that the demand which contains row address B-2 in the sub array B in time t9 
came. This is in the state which was that a mistake is made in, and, for this reason, the re-latch 
of a word line is performed. A re-latch is explained below. First, comparator 100B compares this 
row address B-2 with the row address currently written in register 80B. Since the row address 
B1 is written in register SOB, it is an inequality. Comparator 100B recognizes this inharmonious 
thing, and outputs a mistake signal. Register 808 is precharged in response to this mistake 
signal. After the word line precharge reversal signal BPRCHB fell in time tlO and the reversal 
signal BPRCHB has fallen, it sets at time tlO, and it is Signal WLTCB. It rises and word line WL1 
B is brought down. Subsequently, after word line WL1 B has fallen, in time t12, row address B-2 
is incorporated to register SOB. Thereby, instead of a row address B1, row address B-2 is 
written in register 80B. Subsequently, the reversal signal BPRCHB is started in time t14. 
Subsequently, reset-signal RSTB is started in time t15, and it is power supply line SAP1B. And 
SAN1B Potential is reset to precharge potential. Subsequently, reset-signal RSTB is started in 
time t16. Subsequently, it sets at time t17 and is Signal WLTCB. It rises and word line WL2 B 
corresponding to row address B-2 currently written in register SOB is started. Subsequently, it 
sets at time tIS and is Signal BLKSELB. It is power supply line SAP1B by rising and starting 
timing signal RBACPB in time t19. And SAN1B Potential is set to predetermined power supply 
potential, respectively. Thus, the re-latch of the word line based on new row address B-2 is 
performed. 

[0038] The period of the time t20^25 shown in drawing 16 shows the period of the word line re- 
latch by the other methods. Suppose that the demand which contains a row address A2 in the 
sub array A in time t20 came. This is in the state which was that a mistake is made in, and, for 
this reason, the re-latch of a word line is performed. First, comparator 100A compares this row 
address A2 with the row address currently written in register SOA. Since the row address A1 is 
written in register SOA, it is an inequality. Comparator 100A recognizes this inharmonious thing, 
and outputs a mistake signal. Register SOA is precharged in response to this mistake signal. After 
the word line precharge reversal signal BPRCHA fell by the sub array A in time t21 and the 
reversal signal BPRCHA has fallen, it sets at time t22, and it is Signal WLTCA. It rises and word 
line WL1 A is brought down. Subsequently, after word line WL1 A has fallen, in time t23, a row 
address A2 is incorporated to register SOA. Thereby, instead of a row address A1, a row address 
A2 is written in register SOA. Subsequently, the reversal signal BPRCHA is started in time t24. 



Subsequently, after word line WL1 A has fallen, in time t25, the bit line gate control signal BLGA 
is brought down, and a sense amplifier group and a bit line are separated electrically. 
Subsequently, where a sense amplifier group and a bit line are separated electrically, it sets at 
time t26, and it is Signal WLTCA. It rises and word line WL2 A corresponding to the row address 
A2 currently written in register 80A is started. In this state, it is what has the separate word line 
latched and the low separate data which the sense amplifier group holds. Thus, by preparing bit 
line gate 70A, it is possible to use the data belonging to the word line latched and the data which 
the sense amplifier group holds asJow separate data, respectively. According tp this, even when 
sense amplifier group 14A does not change into a precharge state in the middle of data output 
operation etc. as for sense amplifier group 14A, before sense amplifier group 14A is precharged, 
the following data can be read to a bit line and a quicker data access becomes possible, 
moreover, data are not reheld immediately, when it is that a mistake is made as other effects, it 
supposes that the last low data which were that a mistake is made in have been held in the 
sense amplifier group, and the method of reholding only a word line into a new low also becomes 
possible, and it is also possible to give various variations to the way of reading which is data 
[0039] The period of the time t27-t30 shown in drawing 17 shows the period of a sense amplifier 
**** latch. When the bit line gate control signal BLGA falls, reset-signal RSTA is started in the 
time t27 in the state where sense amplifier group 14A and the bit line are separated electrically, 
and it is power supply line SAP1A. And SAN1 A Potential is reset to precharge potential. 
Subsequently, power supply line SAP1 A And SAN1A After potential has been reset by precharge 
potential, in time t28, the bit line gate control signal BLGA is started, and sense amplifier group 
14A and a bit line are connected electrically. Subsequently, where sense amplifier group 14A and 
a bit line are connected electrically, it sets at time t28, and it is Signal BLKSELA. It rises, it sets 
at time tSO in response to this standup, and is power supply line SAP1 A. And SAN1A Potential is 
set to predetermined power supply potential, respectively. Thus, the data of a cell connected to 
word line WL2 A are latched to sense amplifier group 14A by making the bit line gate turn on and 
connecting electrically sense amplifier group 14A and a bit line. 

[0040] The period of the time t31-t36 shown in drawing 18 shows the period of read-out of the 
data based on the other methods. In time tSI, the word line precharge reversal signal BPRCHA 
falls by the sub array A, an enabling signal (permission A) is brought down simultaneously with 
this, and operation which reads into a word line the row address written in register 80A is 
forbidden. Subsequently, after the reversal signal BPRCHA and Permission A have fallen, it sets 
at time t32, and it is Signal WLTCA. It rises and word line WL2 A is brought down. Subsequently, 
after word line WL2 A has fallen, the reversal signal BPRCHA is started in time t33. 
Subsequently, after the reversal signal BPRCHA has started, reset-signal RSTA is started in 
time t33, and it is power supply line SAP1A. And SAN1 A Potential is reset to precharge 
potential. Thus, the sense amplifier group of the sub array A presupposes that the access 
demand which contains a column address CB2 and row address B-2 in the sub array B came in 
the time t35 which is in the reset state. This is in the state which the row address hit, a hit 
signal starts, one column is chosen by the column address CB2, and data Dout CB2 and B-2 are 
outputted without selection of a word line in time t36. Thus, even if sense amplifier group 14A of 
the sub array A is in the precharge state, data can be read in the sub array B. Thus, by the sub 
arrays A and B, it is possible to arrange operation simultaneously different, respectively in 
parallel, and to perform it, and improvement in the speed of operation by parallel processing can 
also be realized. Hereafter, various kinds of useful modifications are explained to implementation 
of this invention. Drawing 1 9 is drawing showing the rough floor plan of the 1st modification, and 
(a) and (b) show the state in different time, respectively. 

[0041] [f it explains paying attention to the sub array A as shown in drawing 19 (a) and (b), sense 
amplifier group 14P A, 14N1A, and 14-N2A which were shared between two memory cell array 
101 A and 102 A are prepared. Sense amplifier group 14P It is shared between cell array 101 A 
and 102 A. As shown in (a), when word line WL1 A belonging to cell array 101 A is chosen, it is 
sense amplifier group 14P. The low data with which a pair with 14-N1 A is activated, and word 
line WL1 A belongs are sense amplifier group 14P. It is held at a pair with 14-N1A, and will be in 
an output standby state. Moreover, as shown in (b), when word line WL2 A belonging to cell array 



102 A is chosen, it is sense amplifier group 14P. The low data with which a pair with 14-N2A is. 
activated, and word line WL2 A belongs are sense amplifier group 14P. It is held at a pair with 
14-N2A, and will be in an output standby state. Thus, this invention is applicable also to DRAM 
which configuration member - of a **** sense amplifier group replaces with the cell array to 
which the selected word line belongs. Drawing 20 is drawing showing the rough floor plan of the 
2nd modification, and (a) and (b) show the state in different time, respectively, 
[0042] As shown in drawing 20 (a), the low data corresponding to word line WL1 A, WL1 B, WL1 
C, WL1 D, and WL1 E are held at the sense amplifier groups 14A-14E, respectively. Moreover, 
the sense amplifier groups 14F-14H are in a precharge state, respectively. 

[0043] Operation from which the sense amplifier group in the state which shows in (a) moves to 
the state which shows in (b), respectively is performed just before or after continuation. In the 
state which shows in (b), some or all of data that was held at sense amplifier group 14A is 
outputted. Moreover, by the sense amplifier groups 14B and 14D, the low data corresponding to 
word line WL1 8 and WL1 D are canceled, and, instead, the low data corresponding to WL2 B and 
WL2 D are held, respectively. Moreover, in sense amplifier group 14C, the low data corresponding 
to word line WL1 C are held, without being influenced by other sense amplifier groups of of 
operation. Moreover, sense amplifier group 14E cancels the low data corresponding to word line 
WL1 E, and is in the precharge state. Moreover, by the sense amplifier groups 14F and 14H, the 
low data corresponding to word line WL1 F and WL1 H are newly held, respectively. Moreover, 
the precharge state is maintained by the sense amplifier group G, without being infiuenced by 
other sense amplifier groups of of operation. Thus, even if the sub array is three or more kinds, 
the operating state of the sub array of others [ array / sub ] can maintain original operation 
independently. Drawing 21 is drawing showing the rough floor plan of the 3rd modification. 
[0044] If it explains paying attention to the sub array A as shown in drawing 21 , two sense 
amplifier group 14L A and 14R A are prepared to one memory cell array 10A. The bit line is 
connected to either sense amplifier group 14L A or 14R A. Sense amplifier group 14L A and 14R 
A hold the low data with which word line WL1 A belongs, respectively. Drawing 22 is drawing 
showing the rough floor plan of the 4th modification. 

[0045] If it explains paying attention to the sub array A as shown in drawing 22 , one sense 
amplifier group 14LRA is prepared to two memory cell array 10L A and 10R A. In order that the 
bit line connected to sense amplifier group 14LRA may go into two memory cell arrays, it has the 
form where one sense amplifier group 14LRA is shared by cell array 10L A and 10RA. Word line 
WL2 which belonged to word line WL1 A belonging to cell array 10L A, and cell array 10R A with 
the equipment of this form Two low data can be simultaneously held to sense amplifier group 
14LRA. Drawing 23 is drawing showing the rough floor plan of the 5th modification. 
[0046] If it explains paying attention to the sub array A as shown in drawing 23 , two memory cell 
array 10L A and 10R A will be prepared, and it has the form where cell array 10L A is connected 
to the pair of sense amplifier group 14P A and 14NLA(s), and cell array 10R A is connected to 
the pair of sense amplifier group 14P A and 14NRA(s), respectively. Word line WL2 which 
belonged to word line WL1 A belonging to cell array 10L A, and cell array 10R A with the 
equipment of this form Two low data can be simultaneously held in the piair of sense amplifier 
group 14P A and 14NLA(s), and the pair of 14P A and 14NRA(s), respectively. Drawing 24 is 
drawing showing the rough floor plan of the 6th modification. 

[0047] If it explains paying attention to the sub array A as shown in drawing 24 , four memory 
cell array 10L1A, 10L2A, 10R1A, and 10R2A are prepared to one sense amplifier group 14LRA. 
While word line WL1 A. cell array 10L1A to which WL2 A belongs, and 10R1 A are activated, other 
cell array 10L2A and 10R2A are in the precharge state. With the equipment of this form, one of 
the word lines belonging to cell array 10L1A or 10L2A and one low data [ a total of two ] of the 
word line belonging to cell array 10R1 A or 10R2A can be simultaneously held to sense amplifier 
group 14LRA. 

[0048] Drawing 25 is drawing showing the rough floor plan of the modification of the octavus. 
This example is related with data-hold operation to the sensie amplifier group which used the bit 
line gate, and drawing 25 (a) - (d) shows the state of the equipment for every timing of 
operation, respectively. 



[0049] it is shown in drawing 25 — as — two memory cell array 10L and 10R **** — one sense 
amplifier group 14LR is prepared Cell array 10L Sense amplifier group 14LR is the bit line gate 
group 701. It minds and connects and is cell array lOR. Sense amplifier group 14LR is the bit line 
gate group 702. It minds and connects. First, in the state which shows in drawing 22 (aX it is a 
word line WL1. A corresponding low is chosen and it is cell array 10L It is activated and is a 
word line WL1 to sense amplifier group 14LR. The data of the cell which belongs are held, this 
time — a bit line gate group — inside and gate group 701 It turns on. Subsequently, it is the gate 
group 701 like the state which shows in drawing 22 (b). It is turned off. At this time, sense 
amplifier group 14LR is a word line WL1. Holding the data of the cell which belongs is being 
continued. Subsequently, as shown in drawing 22 (c), it is the gate group 701 and 702. In the 
state where it was made to both turn off, it is a word line WL2. A corresponding low is chosen 
and it is cell array 10R. It is activated. At this time, sense amplifier group 14LR is a word line 
WL1. Holding the data of the cell which belongs is being continued. Subsequently, as shown in 
drawing 22 (d). it is the bit line gate 702. It is made to turn on and is a word line WL2 to sense 
amplifier group 14LR. The data of the cell which belongs are made to hold. According to such 
operation, before sense amplifier group 14LR is precharged, the quicker data access of the 
following data becomes possible by coming to the bit line. Drawing 26 is drawing showing the 
rough floor plan of the 9th modification. This example is related with the data output section. 
[0050] as shown in drawing 26 , as for the sense amplifier group 14, one of two of every eight 
pieces which constructed and came out, and were divided and divided into two is connected to 
the data line That is, the data currently held at eight sense amplifiers are parallel outputted to 
the data line. This outputted data is outputted outside at high speed in response to 
parallel/serial conversion by the converter 90. Big band WAISU (per time transmission amount of 
data) by this can be attained. 

[0051] according to the semiconductor memory explained in each above-mentioned example as 
mentioned above, by choosing a low, holding the low data to a sense amplifier, and realizing the 
standby state of a data access, the data access time of MEMORU can be boiled markedly and 
can be made small Moreover, a quicker data access becomes possible by dividing memory 
storage into two or more sub arrays, and constituting so that the low data corresponding to the 
address which is different at time which is different in the sense amplifier for every sub array 
can be held, while enabling the access speed of memory to catch up with data-processing speed, 
such as CPU, by this, the working speed of the computer itself can also be boiled markedly and 
can be raised Drawing 27 is drawing showing the rough floor plan of the 10th modification. This 
example is related with the data ejection method. 

[0052] As shown in drawing 27 , the number of I/O can constitute as memory equipped with two 
or more I/O called xfour by seeing two or more sense amplifier groups 14A-14D in equivalent 
parallel, arranging in parallel data Dout A-Dout D for every sub array A-D, and taking it out 1 bit 
at a time. 

[0053] According to such a method, in memory equipped with two or more I/O, it becomes 
possible to make the output section and I/O of memory storage approach in pattern, and the 
delay in a chip of a data signal can be mitigated. Therefore, in addition to the effect that the data 
access time of the memory explained according to the above-mentioned example improves, 
mitigation of the delay in a chip of a data signal can also be obtained simultaneously, and the 
further improvement in the speed of operation of memory can be attained. 
[0054] 

[Effect of the Invention] As explained above, according to this invention, the semiconductor 
memory which can shorten data access time can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the floor plan of the semiconductor memory in 
connection with the 1st example of this invention, 

[Drawing 2] Drawing 2 is drawing showing the important section of the semiconductor memory in 
connection with the 1 st example of this invention. 

[Drawing 3] Drawing 3 is drawing showing the modification of the semiconductor memory in 
connection with the 1st example of this invention. 

[Drawing 4] Drawing 4 is the timing wave form chart showing operation of the memory shown in 
drawing 3 . 

[Drawing 5] Drawing 5 (a) - (h) is drawing having shown the state of the memory for every timing 
shown in drawing 4 , respectively. 

[Drawing 6] Drawing 6 (a) - (h) is drawing having shown the state of the memory concerning the 
example of others for every timing shown in drawing 4 , respectively. 
[Drawing 7] Drawing 7 is the block diagram showing - composition of an amplifier group. 
[Drawing 8] Drawing 8 is a circuit diagram of an amplifier group shown in drawing 7 . 
[Drawing 9] Drawing 9 is drawing showing the floor plan of the semiconductor memory in 
connection with the 2nd example of this invention. 

[Drawing 10] Drawing 10 is a circuit diagram of a word line potential holding circuit shown in 
drawing 9 . 

[Drawing 11] Drawing 11 is drawing showing the floor plan of the semiconductor memory in 
connection with the 3rd example of this invention, 

[Drawing 12] Drawing 12 is the circuit diagram of the bit line gate shown in drawing 11. 
[Drawing 13] Drawing 13 is drawing showing the floor plan of the semiconductor memory in 
connection with the 4th example of this invention. 

[Drawing 14] Drawing 14 is the timing wave form chart showing operation of the semiconductor 
memory shown in drawing 13. 

[Drawing 15] Drawing 15 is the timing wave form chart showing operation of the semiconductor 
memory shown in drawing 13. 

[Drawing 16] Drawing 16 is the timing wave form chart showing operation of the semiconductor 
memory shown in drawing 13. 

[Drawing 17] Drawing 17 is the timing wave form chart showing operation of the semiconductor 
memory shown in drawing 13. 

[Drawing 18] Drawing 18 is the timing wave form chart showing operation of the semiconductor 
memory shown in drawing 13. 

[Drawing 19] It is drawing in which drawing 19's being drawing showing the floor plan of the 
semiconductor memory concerning the 1 st modification of this invention, and showing the state 
of the memory in the time when (a) differs from (b), respectively. 

[Drawing 20] It is drawing in which drawing 20's being drawing showing the floor plan of the 
semiconductor memory concerning the 2nd modification of this invention, and showing the state 
of the memory in the time when (a) differs from (b), respectively. 

[Drawing 21] Drawing 21 is drawing showing the floor plan of the semiconductor memory 



concerning the 3rd modification of this invention. 

[Drawing 22] Drawing 22 is drawing showing the floor plan of the semiconductor memory 
concerning the 4th modification of this invention. 

[Drawing 23] Drawing 23 is drawing showing the floor plan of the semiconductor memory 
concerning the 5th modification of this invention. 

[Drawing 24] Drawing 24 is drawing showing the floor plan of the semiconductor memory 
concerning the 6th modification of this invention. 

[Drawing 25] It is drawing in which drawing 25's being drawing showing the floor plan of the 
semiconductor memory concerning the modification of the octavus of this invention, and showing 
the state of the memory in the time when (a) - (d) differs, respectively. 
[Drawing 26] Drawing 26 is drawing showing the floor plan of the semiconductor memory 
concerning the 9th modification of this invention. 

[Drawing 27] Drawing 27 is drawing showing the floor plan of the semiconductor memory 
concerning the 10th modification of this invention. 
[Description of Notations] 

10 [ — An amplifier group (sense amplifier group), 16 / — Amplifier, 18 / — A column decoder, 
20 / — A sense circuit, 22 / — Potential supply / holding circuit, 24 / — A precharge circuit, 
50 / — A word line holding circuit, 70 / — A bit line gate group, 80 / — An address register, 
100 / — Comparator. ] — A memory cell array, 12 — A low decoder, 14 
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